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S t a t u s  of  Proposed Problems 

A. Vig i lance  S tud ie s  
( C .  S.  Watson and T .  T,. Nichols)  (NASA CR OR TUX O R  AD N U M B E R )  

Work on t h i s  problem has been conpleted and t h e  r e s u l t s  are being 

prepared f o r  oub l i ca t ion .  

B .  Method of Free Response 
( C .  S .  Watson and 7 .  L.  BJichols) 

Work on t h i s  problem has been completed. A paper  desc r ib ing  t h e  

experiment w a s  p resented  a t  t h e  June, 1966, meeting of t h e  Acous t ica l  Soc ie ty  

of America. 

Acous t i ca l  Report .  

The r e s u l t s  are being prepared f o r  p u b l i c a t i o n  as a DRL 

A condensed vers ion  is  being prepared f o r  p u b l i c a t i o n .  

C .  Detec t ion  Per fomance  and Twg Parameters of t h e  Auditory St imulus 
i,T. i. NiciioLsj 

Work on t h i s  problem has been CGmpleted and t h e  r e s u l t s  were used as 

t h e  b a s i s  f o r  a d o c t o r a l  d i s s e r t a t i o n .  Two a r t i c l e s  covering t h e  work a r e  

be ing  prepared f o r  pub l i ca t ion  and a paper  covering p a r t  of t h e  work w i l l  be 

p re sen ted  a t  t n e  Kovern’uer, IYVL‘, l l l c c ~ ~ ~ ~ ~  VI uLIL n+VUUYL-U- uv-+ -  wd 

An a b s t r a c t  of t h e  d i s s e r t a t i o n  i s  included i n  t h e  appendix.  

Tncc - - -+ * - -  - P  +ha A n n > > c - + - i n ~ l  C n ~ i e f x r  sf &-erica. 

E. E f f e c t s  of  Ckiromatic Adaptation on Color Kaming 
( G .  9. Jacobs )  

Work on t h i s  problem has been completed and t h e  r e s u l t s  are being 

p repa red  f o r  p u b l i c a t i o n .  The problem is  being extended t o  inc lude  t h e  e f f e c t  

of chromatic  adap ta t ion  on t h e  s a t u r a t i o n  of co lo r s ,  aga in  employing t h e  

co lor -  naming procedure.  



E .  S igna l  Det.ection and t h e  Width of  C r i t i c a l  Bands 
(R. B .  Evans and L. A .  J e f f r e s s )  

Work on t h i s  p r o j e c t  i s  cont inuing.  Since t h e  number of f i l t e r s  

requi red ,  and theye fo re  t h e  quan t i ty  of da t a ,  i s  cons iderable ,  t h e  work is  
progress ing  s lowly bu t  should be completed dur ing  t h e  p re sen t  g ran t  pe r iod .  

F. Psychometric Funct ions f o r  an E a r  Mode.1: E f f e c t  of Durat.ion 
( L .  A.  Jeffress and A .  D .  Gastcn, Jr .)  

Work on t h i s  problem has been completed. The r e s u l t s  are belrig 

publ ished i n  t h e  J o u r n a l  of t h e  Acous t ica l  Soc ie ty  of America f o r  December, 

1966. An a b s t r a c t  of t h e  a r t i c l e  is  included i n  t h e  appendix and 25 copies  

of t h e  manuscript  have been s e n t  t o  the  Nat ional  Aeronaut ics  and Space 

Adminis t ra t ion  Off ice  of G r a n t s  and Fesearch Cont rac ts  and t o  o the r  NASA 

agencies .  
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APPEISTD IX 

DETECTION PEFPORMANCE A !  TWG PA.FdQ4ETER.S 
O F  THE AUDITORY STIMTJLTJS 

Thomas Lawrence Nichols 

Abs t rac t  

Four s u b j e c t s  were run  i n  a convent ional  yes-no psychophysical  experiment 

i n  aud i to ry  masking. The s t imulus  cons is ted  of a 250 msec b u r s t  of band l i m i t e d  

white  n o i s e .  

no i se  b u r s t .  On each t r ia l ,  a record w a s  made of t h e  na tu re  of t h e  s t imulus  

( i . e . ,  e i t h e r  s igna l -p lus-noise ,  o r  noise  a lone ) ,  t h e  s u b j e c t ' s  response l a t ency ,  

t h e  na tu re  of h i s  response ( i . e . ,  "yes", o r  no"),  and two phys ica l  measures of 

t h e  s t imu lus  waveform. 

t r o n i c  ear model c o n s i s t i n g  of  a narrow band f i l t e r  ( s imula t ing  t h e  s u b j e c t ' s  

c r i t i c a l  band) followed by a r e c t i f i e r  and two measurement dev ices .  

t h e s e  devices  measured t h e  magnitude of t h e  l a r g e s t  peak vo l t age  occurr ing  

dur ing  t h e  s t imulus  i n t e r v a l ,  and t h e  o t h e r  measured t h e  average vo l t age  of  t h e  

s t imu lus  envelope. 

On 50% of t h e  t r ia ls ,  a 500 Kz s i n u s o i d a l  s i g n a l  w a s  added t o  t h e  

I S  ' 

The two phys ica l  measurements were made using an e lec-  

One of  

A series of m u l t i p l e  l i n e a r  r eg res s ion  models were cons t ruc t ed  t o  determine 

t h e  independent con t r ibu t ion  of each cf t h e s e  e l e c t r i  c a l  measurements t o  pred ic-  

t i o n  o f  t h e  na tu re  of  t h e  s t imulus  event,  and t h e  na tu re  of t h e  s u b j e c t ' s  

r e sponse .  The average energy of t h e  s t imulus  envelope w a s  found t o  be t h e  more 

e f f i c i e n t  p r e d i c t o r  of  bo th  of t h e s e  c r i t e r i a ,  and also the  sore important i n  

de te rmining  t h e  s u b j e c t ' s  response.  

p r e d i c t o r  of both  c r i t e r i a ,  and added l i t t l e  p r e d i c t i v e  e f f i c i e n c y  of a model 

which already contained t h e  average energy p r e d i c t o r .  

D e t e c t a b i l i t y  states than  an observer  uses  a l a r g e  number of s t imulus  dimensions 

i n  r each ing  a dec i s ion  about t h e  na ture  of  t h e  source of a s t imu lus .  

r e s e a r c h  i n d i c a t e s  t h a t  t h e  average energy cf t h e  inpu t  i s  a dimension of g r e a t  

The maximum peak amplitude w a s  a poor 

The Theory of S i g n a l  

Th i s  
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importance i n  t h e  dec i s ion  process  and t h a t  t h e  m a x i m u m  peak value i s  a r e l evan t ,  

bu t  far  less important ,  dimension. 

Response d i s t r i b u t i o n s  were cons t ruc ted  by p l o t t i n g  a l l  "yes" and a l l  "no" 

responses  s e p a r a t e l y  a g a i n s t  t h e  value of t h e  average s t imulus  e n e r a  a s s o c i a t e d  

wi th  each response.  The index of d e t e c t a b i l i t y ,  d ' ,  computed from t h e s e  d i s t r i -  

bu t ions  w a s  i n  good agreement wi th  t h e  d '  va lues  computed from t h e  conventi.onal 

t h e o r e t i c a l  d i s t r i b u t i o n s  o f  TSD. 

The p r o b a b i l i t y  of a "yes" response,  t h e  p r o b a b i l i t y  of a c o r r e c t  response,  

and t h e  response l a t e n c y  of a l l  responses were a l s o  p l o t t e d  as a func t ion  of 

s t imulus  l e v e l  (expressed as average energy l eve l ) .  

response w a s  found t o  inc rease  wi th  t h e  average energy of The stimulus (even 

though t h e  o v e r a l l  s i g n a l  t o  noise  r a t i o ,  E/ilo, w a s  cons t an t ) ,  and t h e  probabi- 

l i t y  of a c o r r e c t  response was found t o  be h ighes t  f o r  l o w  and h igh  va lues  of 

t h e  average energy.  Response l a t ency  w a s  g r e a t e s t  for middle va lues  of average 

energy.  

The p r o b a b i l i t y  of a "yes" 

These r e s u l t s  i n d i c a t e  t h a t  g rada t ions  i n  s t imulus  l e v e l ,  whether a s i g n a l  

i s  p resen t  o r  not ,  produce grada t ions  i n  I-esponse p r o b a b i l i t y  and l a t e n c y  i n  a 

cont inuous f a sh ion .  These r e s u l t s  a r e  i n  oppos i t ion  t o  c l a s s i c a l  t h r e s h o l d  

theory ,  and support  t h e  formulat ions of t h e  TiicOi2- cf SLgnal D e t e r t a h i  lity. 
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STIMULUS-ORIEWED AFPROACH TO DETEXTICN RE-EXAMmD 

Lloyd A. Jeffress 

Defense Research Laboratory and Deparsment, of Psychology 

The Un ive r s i ty  of Texas, A u s t i n ,  Texas 78712 

Abstract, 

The present  paper is  a re-examination of some of t h e  conclusions of an 

e a r l i e r  one. It i s  motivated by some r e w  i n s i g h t s  r e s u l t i n g  from a t tempts  t o  

r e p l i c a t e  experiments w i th  human observers  through t h e  use of a n  e l e c t r i c a l  model 

of t h e  aud i to ry  system. It i s  concerned p r i n a r i l y  wi th  t h e  e f f e c t  of s i g n a l  dura- 

t i o n  on d e t e c t i o n  i n  t h e  presence of a continuous masking no i se .  The model, of 

t hose  t r i e d ,  t h a t  b e s t  f i t s  human performance cons i s t ed  of a bandpass f i l t e r  

obta ined  by s u b t r a c t i n g  t h e  output  of a 500 Kz sharp-cutof f ,  low-pass f i l t e r  from 

another  having a c u t o f f  of 325 Hz. The f i l t e r  was followed by a l i n e a r  half-wave 

r e c t i f i e r ,  and it i n  t u r n  by an i n t e g r a t o r  having a 100 msec decay time. The 

i n t e g r a t o r  can be thought of as a device which takes a running average of i t s  

i n p u t .  

The p r o b a b i l i t y  d e n s i t y  d i s t r i b u t i o n s  for l!d and SF y ie lded  by t h e  model l i e  

betueer, t h e  Rayleigh-Rrce d i s t r i b u t i o n s  on t h e  one hand and a p a i r  of normai 

d i s t r i b u t i o n s  of unequal var iance  on t h e  o t h e r .  The exac t  shape of t h e  two 

d i s t r i b u t i o n s  depends upon both t h e  bandwidth of t h e  f i l t e r  employed and t h e  t i m e  

cons t an t  of  t h e  averager .  
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